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We, The Wellcome Foundation Limited, 
a British Company of 183—193, Euston Road, 
London, N.W.I, do hereby declare the inven- 
tion, for which we pray that a patent may be 
granted (to us and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

The present invention relates to »rnidines 
and the preparation thereof. 

According to the present invention in one 
aspect there are provided novel amidines of 
the general formula (I) and their acid addi- 
tion salts. 



K NH Z 



oxy - 2 - naphthamidine, and their acid addi- 
tion salts. 

The compounds of formula (I) may be pre- 
pared by a number of synthetic routes and 
methods which are all well known and under- 40 
stood in the art. Any such method may be 
employed in the preparation of the compounds 
of the present invention. The word " known " 
is to be understood as designating synthetic 
routes and methods in actual use or described 45 
in the literature on the subject. 

According to the present invention in 
another aspect, the compounds of formula (I) 
are prepared by converting the cyano group of 
a compound of the general formula (II) into 50 
an amidine group by methods well known per 
se for such a conversion. 



15 In this and succeeding formulae: — 

R 1 and R 2 are the same or different and 
each is a hydrogen atom or an aliphatic hydro- 
carbon radical containing from 1 to 4 carbon 
atoms, or 

20 the group R*R 2 N — is a piperidino, pyrroli- 
dino, morpholino, piperazino, or N^-benz- 
hydrylpiperazino group; 

n is an integer from 7 to 12; and 

A is an arylene group and is a 1:4- 

25 phenylene group which may be substituted in 
the positions ortlio with respect to the 
alkylene-oxyl chain with a methyl or methoxyl 
group or a halogen atom, or is a 2:6- 
naphthylene group. 

30 The compounds of formula (I) have been 
found active against infections of amoebiasis 
in experimental animals. Preferred compounds 
are p - 10 - dietiiylammodecyloxybenzamidine, 
3 - methyl - 4 - 10 1 _ diethylaminodecyloxy- 

35 benzamidine and 6 - 7 1 - o^ethylaminoheptyl- 
[Price 3s. 6d.] 



For example, die cyano group may be con- 
verted to an amidine group by the reaction 55 
of a compound of formula (II) with an alcohol 
to give an imino ether, followed by the reac- 
tion of the latter with ammonia or an ammo- 
nium salt. 

Another method of conversion comprises the $0 
reaction of a compound of formula (II) with 
ammonium thiocyanate or an animoriium 
arenesulphonate (such as the benzenesul- 
phonate) in the presence of ammonia. 

The conversion may also take place by the 65 
reaction of a compound of formula (II) with 
an alkali metal amide (such as sodamide) in 
the presence of ammonia. 

In another method a compound of formula 
(II) is reacted with ammonia or urea in the 70 
presence pf an inorganic condensing agent such 
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as aluminium chloride, zinc chloride, ferric 
chloride or stannic chloride. 

In the full synthesis of the compounds of 
the present invention the sodium salt of a 
5 hydroxy nitrile of the formula HO— A— GN 
is condensed with an excessive proportion of 
an a-u>-alkylene dibromide and the resulting 
o-bromoalkoxy nitrile (which may be largely 
separated from the » : to-bis-p-cyanoaryleneosv- 
10 ateane which is also formed by taking advan- 
tage of its relatively greater solubility in ether) 
can be brought into reaction with an amine 
of the formula R l R*NH. The o>-arnino- or 
substituted co-airimoalkoxymtrile produced may 
15 then be converted into the corresponding 
ami dine, which is the desired product, by any 
of the methods known per se as described 
above. Usually the product is best obtained 
in the form of its sulphate salt. 
20 The compounds of the present invention 
may be presented in any suitable pharma- 
ceutical preparation such as tablets, capsules, 
suppositories, a suspension in syrup or oil, or 
an aqueous suspension containing if desired a 
25 suitable suspending agent. 

According to yet another aspect or tne 
present invention there are provided pharma- 
ceutical preparations comprising an ammo- 
alkoxy - arylene amidine or its acid addition 
30 salt as defined above together with an accept- 
able carrier therefor. Such preparations are 
conveniently made in unit dosage form, and 
may be made by any of the methods well 
known to the art of pharmacy. 
35 The invention will now be described by 
reference to the following Examples, in which 
all temperatures are given in degrees Centt- 



Exampue 1. 

40 A solution of one molecular equivalent of p- 
hydroxybenzorutrile (110 grammes) in a mix- 
ture of alcohol (2250 millilitres) and water 
(350 millilitres) is treated with one molecular 
equivalent of sodium hydroxide (36.9 
45 grammes) and 1.99 molecular equivalents of 
l:10-dibromodecane (550 grammes) and 
boiled under a reflux condenser during 6 hours. 
After removing nearly all the alcohol on a 
steam-bath under diminished pressure, the 

50 residue is treated with water and extracted 
with 3 litres of ether. The extract is dried 
over anhydrous sodium sulphate^ and, upon 
removing the solvent by evaporation, furnishes 
a residue which may be subjected to distilla- 

55 tion at a pressure of 2.5 millimetres of mer- 
cury until the vapour temperature rises to 
200°. The resulting distillate, which contains 
the unreacted excess of the decamethylene di- 
bromide together with products derived there- 

60 from by condensation with the reaction 
medium, serves for the regeneration and 
recovery of decamethylene dibromide which 
may then be used again. The distillation 
residue which is a solid material weighing 201 

65 grammes is found by elementary analysis to 



contain 20.2 per cent of bromine. It contains 
the p - 10 - bromodecyloxybenzonitrile, which 
is the main product of the operation, as well 
as some 1 : 10 - bis - p - cyanophenoxydecane 
which is also formed. The latter substance is 70 
a solid, sparingly soluble in ether and insoluble 
in an aqueous medium; while the greater part 
of it is out of solution and may be filtered 
out before or during the ether extraction (or 
it may be ignored), some, nevertheless, finds 75 
its way into the ethereal extract and of this, 
some is deposited on the drying agent and may 
be filtered out with it. But some proportion 
of this compound is always found dissolved in 
the dried ethereal liquid and is for this reason 80 
present as an impurity in the p-10-bromodecyl- 
oxvbenzonitrile prepared as described above. 
However, for the purpose of this invention, 
the material which weighs 201 grammes and 
contains 20.2 per cent of bromine is sufficiently 85 
pure and may be submitted to the next stage 
of the process in the condition described. For 
this purpose it may be dissolved in alcohol 
(500 c.c), treated with diethylamine (100 ca) 
and this solution boiled under a reflux con- 90 
denser during 6 hours. The only basic sub- 
stance formed in this reaction is that produced 
by the condensation of the diethylamine with 
the p - 10 -. bmmodecyloxybenzonitrile. The 
impurity aforementioned does not react and 95 
is not basic in character; it may therefore now 
be eliminated by methods which are well 
understood. Thus, after evaporating most of 
the alcohol and unreacted excess of diethyl- 
amine upon a steam-bath under diminished 100 
pressure, the residue is treated with water, 
with an excess of a solution of a caustic alkali 
and is extracted with one and one-half litres 
of ether. The product of the reaction, p-10- 
<iiethylammodecyloxyi3enzomtrile, is with- 105 
drawn from the ethereal solution by means of 
dilute aqueous hydrochloric acid. (The remain- 
ing ethereal solution so bereft of its basic 
solute furnishes 34 grammes of a non-basic 
impurity). The p-10-diethylaininodecyloxy- HO 
benzonitrile hydrochloride now preesnt in 
dilute aqueous acid solution may be crystal- 
lised forthwith, or, it may be further purified 
by a renewed transference to ether with the 
aid of an alkali followed by a return to aqueous 115 
hydrochloric acid; or 3 it may be purified in the 
condition of base by a process of distillation in 
a vacuum when a small amount of a higher 
boiling impurity may be eliminated. The />- 
10 - diethyianimodecyloxybenzonitrile hydro- 120 
chloride so obtained is finally recrystallised 
from acetone when it constitutes a white 
crystalline solid weighing 128.5 grammes and 
melting at 75 — 85°. It is very soluble in 
water, in the common alcohols and in hot but 125 
not in cold acetone. 

Throughout the succeeding operations, dur- 
ing which the nitrile just described is con- 
verted to the corresponding amidine, rigorously 
anhydrous conditions (achieved with the aid of 130 
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well-known and customary devices) are 
observed. 

A solution of dry p-10-diethylarnmodecyl- 
oxybenzonitrile hydrochloride (95 grammes) in 
5 absolute ethyl alcohol (100 millilitres) is placed 
in a trough of water {so as to prevent the tem- 
perature from rising above about 20°) and 
saturated with dry hydrogen chloride gas. 
After standing for 24 hours at the tempera- 
10 ture of the room, all volatile matter is 
removed by suction, die temperature being pre- 
vented from falling unduly by immersion in a 
trough of water at 20°. The residue, which 
is a gum weighing 130 grammes and showing 
15 an incipient tendency to crystallise, is dis- 
solved in 100 millilitres of absolute ethyl 
alcohol, cooled to a temperature of +5° and 
mixed with 400 millilitres of a solution (whose 
temperature is likewise at -4-5°) obtained by 
20 saturating absolute ethyl alcohol kept at 20° 
with anhydrous ammonia gas. The resulting 
liquid, which contains a white crystalline solid 
uniformly suspended therein, is saturated with 
dry ammonia gas under the conditions already 
25 prescribed. After standing at 20° for 65 hours, 
nearly all volatile matter is removed by suction 
at 20°. The residue is then treated with 2 * 
litres of water charged with a large excess of 
a caustic alkali and extracted with one litre of 
30 ether. After drying over a suitable drying 
agent such as anhydrous sodium sulphate, most 
of (but not all) the ether is removed from 
the filtered liquid by evaporation upon a 
steam-bath. Complete elimination of the sol- 
35 vent is achieved at room temperature by suc- 
tion under suitable conditions : it is of course 
not now necessary to observe in all rigour the 
fully anhydrous conditions hitherto imperative, 
but suitable precautions are nevertheless taken 
40 to prevent an excessive amount of dew being 
deposited upon the product at this stage. In 
this way there is obtained a soft, white, 
crystalline solid which weighs 95 grammes and 
is p - 10 - diemyiammodecyloxybenzarnidine. 
45 It is converted to the sulphate salt whose com- 
position is C^H^NsOjHcSO, by means of a 
suitable solution containing 25.5 grammes of 
H 2 S0 4 . This salt is crystallised and may be 
recrystallised from a mixture of water (40 
50 millilitres) and absolute ethyl alcohol (300 
millilitres). The first crop weighs 92 grammes, 
and a further 25 grammes of not greatJy 
inferior material can be recovered from the 
mother-liquor in a series of additional crops. 
55 The salt melts at 224 — 229° with decomposi- 
tion. It is very soluble in water but almost 
insoluble in dry alcohol and other organic 
solvents. 

Example 2. 

60 p - 10 - Diethylaminodecyloxybenzonitrile 
hydrochloride, prepared according to the 
method described in Example 1, (1.5 g.), and 
ammonium thiocyanate (1.5 g.) are melted 
together and heated with stirring to 150° while 

65 a stream of dry arnmonia is passed in. The 



temperature is then raised to 180° and main- 
tained for 2 hours. The product is shaken 
with water, sodium hydroxide and ether, the 
«ther removed and the residue dissolved in 
absolute alcohol and converted to sulphate with 70 
dilute sulphuric acid. p-10-Diethylaminodecyl- 
oxybenzoamidine sulphate crystallizes, melting 
point 228 — 9°, identical with the compound 
described in Example 1. 

Example 3. 75 
p _ 10 _ Diethylaminodecyloxybenzonitrile 
benzene sulphonate (2.5 g.) and ammonium 
benzene sulphonate (2.5 g.) are heated and 
stirred in a current of dry ammonia for 4 
hours at 200°, The product is extracted with 80 
30 c.c. of hot water and after cooling filtered 
from some unreacted p- 1 0-diethylaminodecyl- 
oxybenzonitrile benzene sulphonate. The 
aqueous filtrate is made alkaline with sodium 
hydroxide solution and extracted with ether. 85 
The ether is evaporated and the residue con- 
verted to sulphate as in Example 1. p - 10- 
Diethylaminodecyloxybenzamidine sulphate is 
obtained in white crystals melting poim 230° 
identical with the product obtained in 90 
Example 1. 

Example 4. 
To p - 10 - diethyiaminodecyloxybenzo- 
nitrile (2.2 g.) in dry xylene (10 cc.) is added 
sodamide (2.6 g.) finely powdered under 95 
xylene (10 c.c). The mixture is stirred and 
boiled under reflux for 6 hours in a stream 
of dry ammonia. The product which consists 
of a gelatinous suspension is poured into water; 
it forms a milky liquid which is acidified with 100 
dilute hydrochloric acid. The Hquid clears 
forming two layers which are separated. The 
aqueous layer is basified with sodium 
hydroxide and extracted with ether. The ether 
on evaporation leaves behind p-10-diethyl- 105 
arnmodecyioxybenzamidine which is charac- 
terized by conversion to the sulphate melting 
point 228 — 9°. 

Example 5. 
p - 10 - Diethylaminodecyloxybenzonitrile 110 
hydrochloride <1.9 g.) is mixed with urea (11.4 
g.) and heated in an oil-bairn to 150°; 
anhydrous aluminium chloride (0.67 g.) is then 
added in portions. A vigorous reaction takes 
place and when this has subsided the tempera- 115 
ture is raised to 190° for one and a half hours. 
On cooling a horny mass is obtained which 
is converted to a milky suspension with 150 
c.c. of hot water. The suspension is acidified, 
centrifuged to remove aluminium compounds, 120 
made alkaline and extracted with ether to 
obtain the p - 10 - diethylaminodecyloxybenz- 
amidine, characterised by conversion to sul- 
phate melting point 227 — 230° and identical 
with that obtained in Example 1. 125 
Example 6. 
A solution of 3 - methyl - 4 - hydroxy- 
benzonitrile (13.3 grammes') sodium hydroxide 
(4.0 grammes) and 1 : 10 dibromodecane -(60.0 
grammes) in 440 millilitres of 86 per cent. 130 
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ethanol was boiled under a reflux condenser 
during 7 hours. The desired product of the 
reaction was isolated in a crude state accord- 
ing to the method described in Example 1, the 

5 final step being distillation up to a vapour 
temperature of 150° at 0.7 millimetres of mer- 
cury. The non-volatile residue consisting of 
crude 3 - methyl - 4 - 10 l - bromodecyloxy- 
benzonitrile (27.8 grammes) was dissolved in 

1° 130 millilitres of ethanol, treated with diethyl- 
amine (30 millilitres) and the solution boiled 
under a reflux condenser during 6 hours. After 
evaporation down to low bulk the basic part 
of the residue was isolated according to the 

15 method described in Example 1 and distilled 
at 0.001 millimetres of mercury. The frac- 
tion distilling between 185° and 225° (16.5 
grammes) was 3 - methyl - 4 - 10 1 - diethyl- 
aminodecylbenzonitrile 3 which was pure 

20 enough for the present preparation. It was 
converted to the corresponding ami dine, 3- 
methyl - 4 - 10 l - diethylaniinodecyloxybenz- 
amidine, in the manner described in Example 
1. The strongly alkaline product weighed 14.8 

25 grammes and furnished 12.4 grammes of the 
sulphate salt, C 2= H 3a N»6ja s 0 4a crystallising 
from 98 per cent, ethanol and melting at 
215—219°. 

Example 7. 

30 A solution of 6-hydroxy-2-naphthonitrile 
(12.7 grammes), sodium hydroxide (3.0 
Erammes) and 1:7 - dibromoheptane (41 
grammes) in 350 millilitres of 90 per cent, 
ethanol was boiled under a reflux condenser 

35 during four hours. As in Example 1, the pro- 
duct was isolated, the final step being distilla- 
tion up to a vapour temperature of 140° at 6.5 
millimetres of mercury. The non-volatile 



residue consisting of crude 6-7 1 -bromoheptyl- 
oxy - 2 - naphthonitrile {14.6 grammes), was 40 
dissolved in 100 milii litres of ethanol, treated 
with diethylamine (20 millilitres) and the solu- 
tion boiled under a reflux condenser during 5 
hours. By using methods described in Ex- 
ample 1, the solution furnished 6.7 grammes of 45 
6 - 7 l - diethylaminoheptyloxy - 2 - naphtho- 
nitrile hydrochloride which in its turn provided 
5.8 grammes of 6 - 7 l - diethylaminoheptyl- 
oxy - 2 - naphthamidine. The sulphate salt 
of this strongly alkaline substance has the 50 
formula CzJIwNaO, H,S0 4 . It is very soluble 
in water, crystallises from aqueous alcohol and 
meks at 258°— 262°. 

Example 8. 
Tablets of the following composition were 55 
prepared : 

p - 10 - Diethylaininodecyloxybenz- 

amidine sulphate 250 mg. 

Starch 50 mg. 

Magnesium stearate 2.5 mg. 60 

The p - 10 - dkthylaminodecyloxybenz- 
amidine sulphate was powdered and mixed 
with the starch. The rnixture was granulated 
with ethanol containing 10% of water, sifted 
(through a sieve having 7.9 meshes/cm. and 65 
dried at 45°. The dried granules were sifted 
through a sieve having 7.9 meshes/cm. The 
magnesium stearate was added to and mixed 
with the dried granules. The mixture was com- 
pressed into tablets on a suitable tabletting 70 
machine. 

The following examples were prepared by 
the method as described in Example 1. 



868,552 



g o 



3* 



•I 



I. 



I 



! 

! 

+ 

8 



O 

■8 



o 

I 



CM 



O 

S 



8 
T3 



+ 



S3 
I 



o 
w 

« 

<s 



t 

1 



I 



o 

a 
o 

« 

u 



i 



O 

1 



f 



CM 



o 

2 

o" 

09 

53 

to 
» 

1 



3 



f 

I 



f 
! 



o 
u 



+ 

t-l 

1 
% 



TP 



o 

CO 

« 
53 

s 

Si 

eg 

o 



f 



03 

I 

CM 



IS 



f 



8:2 

cr 1 

11 

S3 



8 



o 

rt 

53 



o 



i 

Oh 



i 
f 



8 



=3 

s 



m 55 



O 

CO 

W 
o 

CO 

55. 

00 

cjf 



i 



Oh 

I 



4 



CO 

1 8 

■ o 

81 

CJ 0 
Oc « 



8 



O 

CO 



o 

CO 

a 

53 

oe 

X 

CO 

o 



'-3 
I 



f 

<L> 

o 



1 



i 

f 

+ 



o 

CO 

i 

n 
n 

K 

CJ 



i 

f 

+ 

8 



CM 



CM 
CM 



O 

CO 

K 

O 

CO 

\ 



.8 
I 



! 

1 

57 
o 

I 
I 



t 



o 

CM 
CM 



CM 



O 

CO 

c5 



CJ 



o 



o 

B- 

O 

e 



■s 



+ 



CM 
CM 



CO 
CM 



o 

CO 

w 

<5 



CD 



p 



o 

8 



E 
+ 
S3 



s 



o 

CO 

o 
A 
A 



f 
t 

8 



=3 

t 



o 

CO 

d 

A 
A 

O 



c 
•3 



s 



CM 



868,552 



?! 
if 



o * 
CO 



-i 

ex. 

.a «« 

5 (4-1 

o> O 

3 



.3 

i 

3^ 



=3 



6 



•M. 



s 



5) 



1 



13 

CN 



§ 

CO 



•Si 

s el 

CO o 



■5 

ll 



o3 



CN 
CN 



O 
GO 

oa 

a 



o 

CO 

ca 

o 



If 

to 



CO 



f 

1 

3 

C5 



t 



11 



CO 



E _ 

Vc o 

o c 



.55 *o 



Si 

O 

u 



I- 



*T3 
O 



t 



g 8 



IS 

£ g 



w 



8 



00 
CN 



O 

CO 

9 

Si 

c; 

w 

CJ 



1 



"8 
c 
•6 

1 
f 



1 



o 

CO 

CM 

o 

09 

EC 



.3 
•a 



I 



A. 



868,552 



80 



85 



WHAT WE CLAIM IS: — 

1. A compound of the general formula : 



10 



15 



20 



25 



30 



35 



and acid addition saks thereof, wherein R 1 and 
R 2 are the same or different and each is a 
hydrogen atom or an aliphatic hydrocarbon 
radical containing from 1 to 4 carbon atoms, 
or the group R^N — is a piperidino, pyrroli- 
dino, morpholino, piperazino, or N 1 -benz- 
hydrylpiperazino groups » is an integer from 
7 to 12; and A is an arylene group and is a 
1 : 4-pherrylene group which may be substi- 
tuted in tie positions ortko with respect to ithe 
alkyleneoxyl chain with a methyl or methoxyl 
group or a halogen atom, or is a 2:6- 
naphthylenc group. 

2. A compound as defined in Claim 1 as a 
sulphuric acid addition salt. 

3. p - 10 - Diet^ylaminodecyloxybenz- 
arm'dine and acid addition salts thereof . 

4. 3 - Methyl - 4 - 10 1 - diediyiarninodecyl- 
oxybenzamidine and acid addition salts 
thereof. 

5. 6 - 7 1 - Diemylaminoheptyioxy - 2- 
naphthamidine and acid addition salts thereof. 

6. A method for the preparation of a com- 
pound of the formula defined in claim 1, 
wherein an aminoalkoxyarylene nitrile of the 
formula : 

R*R 2 N — (CH 2 )d — O — A — CN 

wherein R x R 2 , n and A are as defined in 
Claim 1, is converted to the corresponding 
aminoalkoxyarylene a mi dine by any known 
method for converting a cyano to an amidiruo 
group. 

PROVISIONAL 



7. A method as claimed in Claim 6 wherein 
the aminoalkoxyarylene nitrile is converted to 
the aminoalkoxyarylene amidine by the reac- 
tion with an alcohol to give an imino ether, 
followed by the reaction of the latter with 
ammonia or an ammonium salt. 

8. A method as claimed in Claim 6 wherein 
ithe aminoalkoxyarylene nitrile is converted to 
the aminoalkoxyarylene amidine by the reac- 
tion with ammonium thiocyanate or an ammo- 
nium arenesulphonate in the presence of 
ammonia. 

9. A method as claimed in Claim 6 wherein 
the aminoalkoxyarylene nitrile is converted to 
the aminoalkoxyarylene amidine by the reac- 
tion with an alkali metal amide in the presence 
of ammonia. 

10. A method as claimed in Claim 6 wherein 
the aminoalkoxyarylene nitrile is converted to 
the aminoalkoxyarylene amidine by the reac- 
tion with ammonia or urea in the presence 
of an inorganic condensing agent, 

11. A method for the preparation of a com- 
pound of the formula defined in Claim 1, sub- 
stantially as herein described with reference 
to any one of the foregoing examples. 

12. A compound of the formula defined in 
Claim 1 when prepared by any of the methods 
substantially as hereinbefore described or 
ascertained or any obvious chemical equivalent 
thereof. 

13. A pharmaceutical preparation compris- 
ing an aminoalkoxyarylene amidine or res acid 
addition salt as defined in Claim 1 together 
with an acceptable carrier therefor. 

14. A method for the preparation of a 
pharmaceutical preparation as defined in 
Claim 13 by the admixture of a compound as 
defined in claim 1 with an acceptable carrier 
therefor. 

R. F. HASLAM, 
Agent for the Applicants. 

SPECIFICATION 



No. 37608 A.D. 1957 

Improvements in or relating to Novel AiMdnnes asnd the 



preparation thereof 

We, The Wellcome Foundation Limited, 
a British Company, of 183 — 193, Euston Road, 
London, N.W.I, do hereby declare this inven- 
tion to be described in the following state- 
ment: — 

The present invention relates to novel 
ami dines and the preparation thereof. 

According to the present invention there 
are provided novel amidines of the general 
formula (I) and their acid addition salts. 



40 



45 



50 



55 



60 



65 



70 



75 



(i) 



NH 2 



In this and succeeding formulae: — 

R 1 and R 2 are identical or different and 
are hydrogen or aliphatic hydrocarbon radicals 
containing from 1 to 6 carbon atoms, or 

the group R a R*N — is a piperidino, pyrroli- 
dine, morpholino, piperazino, or N 1 - benz- 
hydrylpiperazino group; and 
n is an integer from 6 to 14. 
These compounds are found to be valuable 
as therapeutic agents, particularly as amoebi- 
cides. 

Compounds of formula <I) may be prepared 
by a number of synthetic routes and methods 
which are all well understood in the art and 
any such methods may be employed in the 
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preparation of compounds of the present 
invention. 

According to an aspect of the present in- 
vention, the compounds of formula (I) are pre- 
5 pared by converting the cyano group of a com- 
pound of the general formula (II) into an 
ami dine group, by methods well known per 
se for such a conversion. 



CN 



10 For example die cyano group may be con- 
verted to an amidine group by reaction of a 
compound of formula (II) with an alcohol to 
give an imino ether, followed by the reaction 
of the latter with ammonia or an ammonium 
15 salt. . 

Another method of conversion comprises tor 
example the reaction of a compound of for- 
mula (II) with ammonium thiocyanate or aryl 
sulphonaite (such as the benzene sulphonate) 
20 in the presence of ammonia* 

The conversion may also take place by the 
reaction of a compound of formula (II) with 
sodamide in the presence of ammonia. 
In another method a compound of formula 
25 (II) is reacted with ammonia or urea in the 
presence of an inorganic condensing agent such 
as aluminium chloride, zinc chloride, ferric 
chloride or stannic chloride. 

In the full synthesis of the compounds of 
30 the present invention, the sodium salt of p- 
hydroxybenzonitrile is condensed with an 
excessive proportion of an «: <i>-alkylene di- 
bromide and the resulting w - bromoalkoxy- 
benzonitrile (which may be largely separated 
35 from the a: o> - bis - p - cyanophenoxy- 
alkane which is also formed by . taking 
advantage of its relatively great solubility in 
ether) can be brought into reaction with an 
amine of the formula R 1 R S NH. The result- 
40 ing o-amino-, or substituted co-aminoalkoxy- 
benzonitrile may then be converted into the 
corresponding amidine by any one of the 
methods known per se as described above. 
Usually, the product is best obtained in the 
45 form of its sulphate salt. 

The invention will now be described by 
reference to the following Examples. 
Example 1. 
A solution of one molecular equivalent of 
5ft p-hydroxybenzonitrile (110 grammes) in a mix- 
ture of alcohol <2250 milHlitres) and water 
(350 millilitres) is treated with one molecular 
equivalent of sodium hydroxide (36.9 
grammes) and 1.99 molecular equivalents of 
55 l:10-dibromodecane (550 grammes) and 
boiled under a reflux condenser during 6 hours. 
After removing nearly all the alcohol on a 
steam-bath under diminished pressure, the 
residue is treated with water and extracted 
60 with 3 litres of ether. The extract is dried 
over anhydrous sodium sulphate, and, upon 



removing the solvent by evaporation, furnishes 
a residue which may be subjected to distilla- 
tion at a pressure of 2.5 millimetres of mex- 
cury until the vapour temperature rises to 
200°. The resulting distillate, which contains 
the unreacted excess of the decamethylene di- 
bromide together with products derived 
therefrom by condensation with the reaction 
medium, serves for the regeneration and 70 
recovery of decamethylene dibromide which 
may then be used again. The distillation 
residue which is a solid material weighing 201 
grammes is found by elementary analysis to 
contain 20.2 per cent of bromine. It contains 73 
the p-10-bromodecyloxyberizonitrile, which is 
the m*"" product of the operation* as well as 
some 1 : 10-bis-p-cyanophenoxydecane which is 
also formed. The latter substance is a solid, 
sparingly soluble in ether and insoluble in an *> u 
aqueous medium; while the greater part of it 
is out of solution and may be filtered out before 
or during the ether extraction (or it may be 
ignored), some, nevertheless, finds its way into 
the ethereal extract and of this, some is 85 
deposited on the drying agent and may be 
filtered out with it. But some proportion of 
this compound is always found dissolved in the 
dried ethereal liquid and is for this reason pre- 
sent as an impurity in the p-10-bromodecyl- 90 
oxybenzonitrile prepared as described above. 
However, for the purpose of this invention, 
the material which weighs 201 grammes and 
contains 20.2 per cent of bromine is sufficiently 
pure and may be submitted to the next stage of =o 
the process in the condition described. For 
this purpose it may be dissolved in alcohol 
(500 c.c), treated with diethylamine (100 cc) 
and this solution boiled under a reflux con- 
denser during 6 hours. The only basic sub- 1°° 
stance formed in this reaction is that produced 
by the condensation of the diethylamine with 
the p - 10 - bromodecyloxybenzomtrile. The 
impurity aforementioned does not react and 
is not basic in character; it may therefore now 105 
be ehminated by methods which are well 
understood. Thus, after evaporating most of 
the alcohol and unreacted excess of diethyl- 
amine upon a steam-bath under diminished 
pressure, the residue is treated with water, 110 
with an excess of a solution of a caustic alkali 
and is extracted with one and one-half litres 
of ether. The product of the reaction, />-10- 
diemylaminodecyloxybenzonitrile, is with- 
drawn from the ethereal solution by means of 115 
dilute aqueous hydrochloric add. (The 
remaining ethereal solution so bereft of its 
basic solute furnishes 34 grammes of a non- 
basic impurity). The p-10-dkthylaminodecyi- 
oxybenzonitrile hydrochloride now present in 120 
dilute aqueous acid solution may be crystal- 
lised forthwith, or, it may be further purified 
by a renewed transference to ether with the 
aid of an alkali followed by a return to aqueous 
hydrochloric acid; or 3 it may be purified in the 125 
condition of base by a process of distillation 
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in a vacuum when a small amount of a liigher 
boiling impurity may be .eliminated. The p- 
10 - diethylaminodecyloxybenzonitrile hydro- 
chloride so obtained is finally ^crystallised 
fiom acetone when it constitutes a white 
crystalline solid weighing 18.5 grammes and 
melting at 75 — 85°. It is very soluble in water, 
in the common alcohols and in hot but not in 
cold acetone. 

Throughout the succeeding operations, dur- 
ing which the nitrile just described is converted 
to the corresponding amidine, rigorously anhy- 
drous conditions (achieved with theirid of well- 
known and customary devices) are observed. 

A solution of dry p-10^iemyiaminodecyl- 
oxybenzomtrile hydrochloride (95 grammes) in 
absolute ethyl alcohol (100 millilitres) is placed 
in a trough of water (so as to prevent the tem- 
perature from rising above about 20°) and 
saturated with dry hydrogen chloride gas. 
After standing for 24 hours at the temperature 
of the room, all volatile matter is removed 
by suction, the temperature being prevented 
from falling unduly by immersion in a trough 
of water at 20°. The residue, which is a .gum 
weighing 130 grammes and showing an 
incipient tendency to crystallise, is dissolved 
in 100 millilitres of absolute ethyl alcohol, 
cooled to a temperature of +5° and mixed 
with 400 millilitres of a solution (whose tem- 
perature is likewise at +5°) obtained by 
saturating absolute ethyl alcohol kept at 20° 
with anhydrous ammonia gas. The resulting 
liquid, which contains a white crystalline solid 
uniformly suspended therein!, is saturated with 
dry ammonia gas under the conditions already 
prescribed. After standing at 20° for 65 hours, 
nearly all volatile matter is removed by suc- 
tion at 20°. The residue is then treated with 
2\ litres of water charged with a large excess 
of a caustic alkali and extracted with one litre 
of ether. After drying over a suitable drying 
agent such as anhydrous sodium sulphate, most 
of (but not all) the ether is removed .from the 
filtered liquid by evaporation upon a steam- 
bath. Complete elimination of the solvent is 
achieved at room temperature by suction under 
suitable conditions: it is of course not now 
necessary to observe -in all rigour -the fully 
anhydrous conditions hitherto imperative, but 
suitable precautions are nevertheless taken ^ to 
prevent an excessive amount of dew being 
deposited upon the product at this stage. 'In 
this way there is obtained a soft, white, crystal- 
line solid which weighs 95 grarnmes. It is 
converted to the sulphate salt whose composi- 
tion is C^H^NaO^SO* by means of a suit- 
able solution containing 25.5 ^grammes :©f 
H 2 S© 4 . This salt is crystallised and may be 
recrystallised from a mixture of water (40 
millilitres) and absolute ethyl alcohol (300 
millilitres). The first crop weighs 92 grammes, 
and a further 25 grammes of not greatly 
inferior material can be recovered Jrom the 
65 mother-liquor in a series of additional crops. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



The salt jnelts at .224 — 229° with decomposi- 
tion, rlt is very soluble in water tbut almost 
insoluble rin 'dry alcohol and other organic 
solvents. 

Example 2. 70 
p - 10 - Diethylaminodecyloxybenzonitrile 
hydrochloride, prepared according to the 
method described in Example 1, {1.5 g.) 3 and 
ammonium thiocyanate (1.5 g.) are melted 
together and heated with stirring to 150° while 75 
a stream of dry ammonia is passed in. The 
temperature is then raised to 180° and main- 
tained for 2 hours. The product is shaken 
with water, sodium hydroxide and ether, the 
ether removed and the residue dissolved in 80 
absolute alcohol and converted to sulphate with 
dilute sulphuric add. p-10-Diethylarrimo- 
decyloxybenzamidine sulphate crystallizes, 
melting .point 228 — 9°, identical with the com- 
-pound described in Example 1. 85 
Example 3. 
p - 10 - Diem^arinriodecyloxybenzonrtrile 
benzene sulphonate {2.5 g.) and ammonium 
benzene sulphonate {2.5 g.) are heated and 
stirred in a current of dry ammonia for 4 90 
hours at 200°. The product is extracted wrfh 
30 c.c. of hot water and after cooling filtered 
from some unreacted p- 1 O^emylarninodecyi- 
oxybenzonitrile benzene sulphonate. The 
aqueous filtrate is made alkaline with sodium 95 
hydroxide solution and extracted with ether. 
The ether is evaporated and the residue con- 
verted to sulphate as in Example 1. p-10- 
Diethylaminodecyloxybenzarmdine sulphate is 
obtained in white crystals 'melting point 230° 100 
identical with the product obtained in 
Example 1. 

Example 4. 
To p - 10 - diemyiammodecyloxybenzo- 
nitrile (2.2 g.) in dry xylene (10 c.c) is added 105 
sodamide (2.6 g.) finely powdered under 
xylene (10 «-c). The mixture is stirred and 
boiled under reflux for 6 hours in a stream 
of dry ammonia. Hie .product which consists 
of a gelatinous suspension is poured into water; no 
it forms a milky liquid which is acidified with 
dilute hydrochloric acid. The liquid clears 
forming two layers which are separated. The 
.aqueous layer is basified with sodium Jiydroxide 
and extracted with ether. The ether on \\$ 
evaporation leaves Jbehind .^-10-diethylamino- 
decyloxybenzanridine which is characterized by 
conversion to (the sulphate melting point 
228—9°. 

Example 5 . 120 
p - 10 - Hiliethylanimodecyloxybenzonitrile 
hydrochloride {1:9 g.) is mixed with urea (11.4 
g.) and heated in;an oil-ibath 10 150°; anhy- 
drous aluminium chloride (0.67 g.) is then 
added in portions. A vigorous reaction takes 125 
place and when this has subsided the tempera- 
ture is raised to 190° Jor-one-iand a half hours. 
On cooling a horny mass is obtained which 
is converted :to a milky suspension with 150 
c.c. of hot water. The suspension is acidified, 130 
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renmfueed to remove aluminium compounds, with that obtained in Example 1. 

made alkaline and extracted with ether to The following compounds shown in the 

obtain the p-10-diethylammodecyloxybenz- following table may be prepared in an 

amidine, characterised by conversion to sul- analogous manner. 
5 phate melting point 227—230° and identical 



Example 
No. 



10 

11 

12 

13 
14 



RXRW— 



n Formula of Salt 



Melting point Solvent from which 
of salt the salt may be 
°C. crystallised 



— N 



/ 



CH 2 — CH 3 



6 C 17 H 2B N 8 03 a S0 4 249 



water + methyl 
alcohol 



-N 



X 



CHg — CH3 
CH 2 — CH 3 



CH 2 — CH 3 



-N 



/ 
X 



CH 2 — CH 3 



— N 



CH 2 — CH 3 
CH 2 — CH 3 



CH 2 — CH 3 
CHg — CH 3 

— 

CH 2 — CH 3 
— NH — CH 2 — CH 3 



7 CasHsiNsCHj.SO^ 226 — 231 water + ethyl 

alcohol 



8 C^H^NaCHgSO^ 221 — 227 water + ethyl 

alcohol 



C^NsAH^O^ 231 — 233 water + ethyl 

alcohol 



12 C 2S H 41 N 3 O a H 2 S0 4 224 — 227 water + ethyl 

alcohol 



7 Q 6 H 27 N 8 0,H 2 S0 4 271 



water + ethyl 
alcohol 



-NH — CH 2 — CH 2 — CH 3 7 C^H^O^SO* 279 — 287 5 per cent, aqueous 

sulphuric acta 



— N 



X^ 



CH 2 — CH 2 — CH 3 



7 C^H^O^O* ca. 200 



methyl + ethyl 
alcohols 



CH 2 — CH 2 --CH 3 
— NH— (CHjOs— CH 8 



C M H 31 N 3 0;H 2 S04 280 — 287 2.5 percent, aqueous 

sulphuric acid 



CH 3 



15 



16 



-NH — CH 2 — CH 

CH 2 — CH 2 
-nS \h 2 7 

CH 2 — CH 2 



C 18 H 31 N 3 0 3 H2S0 4 280 — 285 5% aqueous 

sulphuric acid 



C 19 H 31 N 3 0 9 H 2 S0 4 270 — 273 water + ethyl 

alcohol 
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Example 
No. 



Formula of Salt 



Melting point Solvent from which 
of salt the salt may be 
°C. crystallised 





CH 2 — CH 2 

— IN U / 








1 7 


r u \r n w ca 




water + ethyl 
alcohol 


1ft 


CH S 

XT^ Q 

— — XN O 


V-. 17 n 2& IN 8 vj 3 ri 2 o vj 4 




water + ethyl 
alcohol 


19 


— NH— CH 2 . CH :CH 2 8 




218 — 223 


water + ethyl 
alcohol 




CH 2 — (CH^g— CH 3 
— 8 
\:H 2 — (CH^— CH 8 








20 


C 2S H„N s O3 s S0 4 


160 — 165 


water ethyl 
alcohol 


21 


CH 2 — CH 2 

— Nra 8 


C 19 H 32 N ( A1.5H 8 SO, 


241— 253 


water -|- methyl 
alcohol 


22 


CH a — CH 2 

— ^N— CHPh a 8 C 82 H 42 N 4 0,1 .5H 2 SO 
GH 2 — CH 2 


4 indefinite 


water + methyl 
alcohol 



These sulphates are characterised by their 
insolubility in the dry alcohols, especially in 
absolute ethyl alcohol. The sulphates of those 
substances in which R 2 R*N — is a tertiary 
amino-group are very soluble in water and 
have relatively lower melting points. The sul- 



phates of those substances in which R 1 R £ N — 
is a secondary amino-group have higher melt- 
ing points and are less soluble, in some cases 10 
quite sparingly soluble, in water. 

R. F. HASLAM, 
Agent for the Applicants. 



PROVISIONAL SPECIFICATION 
No. 30546 A.D. 1958 

Improvements in or relating to Novel Amidines and the 
preparation thereof 



We, The Wellcome Foundation Limited, 
a British Company, of 183 — 193, EustonRoad, 
London, N.W.I, do hereby declare this inven- 
.15 tion to be described in the following state- 
ment: — 

In copending application, No. 37,608/57 
there are described some novel amidines and 
the preparation thereof. These compounds are 
20 found to be valuable as therapeutic agents, par- 
ticularly as amoebicides. The present inven- 
tion relates to a further group of novel 
amidines and the preparation thereof, this fur- 
ther group also having value as therapeutic 



agents, particularly as amoebicides. 

According to the present invention there are 
provided novel amidines of the general formula 
(I) and their acid addition salts. 



In this and succeeding formulae: — 
R 1 and R 2 are identical or different and are 
hydrogen or aliphatic hydrocarbon radicals con- 



25 



30 
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taining from 1 to 4 carbon atoms, or 

the group RCT- is a piperidino, pyrroli- 
dino, morpholino, piperazino, or NM>enz- 
hydrylpiperazino groups 

5 n is an integer from 7 to 12; and 

A is an arylene group and is a 1,4-phenylene 
group substituted in the ortfro-position with 
respect to the alkyleneoxyl chain with a methyl 
or methoxyi group or a halogen atom, or is a 

10 2,6-naphthylene group. 

Compounds of formula (I) may be prepared 
by a number of synthetic routes and methods 
which are all well understood in the art and 
any such method may be employed in the pre- 

15 paration of compounds of the present inven- 
tion. _ , 

According to an aspect of the present inven- 
tion, the compounds of formula (I) are pre- 
pared by converting the cyano group of a com- 

20 pound of the general formula (II) into an 
ami dine group, by methods well known per se 
for such a conversion. 



For example the cyano group may be con- 
25 verted to an amidine group by reaction of a 
compound of formula (II) with an alcohol to 
give an irnino ether, followed by the reaction 
of the latter with ammonia or an ammonium 
salt. 

30 Another method of conversion comprises 
the reaction of a compound of formula (H) 
with ammonium thiocyanate or an ammonium 
aryl sulphonate (such as the benzene sul- 
phonate) in the presence of ammonia. 
35 The conversion may also take P lac JL *y ™* 
reaction of a compound of formula (II) with 
sodamide in the presence of ammonia. 

In another method a compound of formula 
(II) is reacted with ammonia or urea in the 

40 presence of an inorganic condensing agent such 
as aluminium chloride, zinc chloride, ferric 
chloride or stannic chloride. 

In the full synthesis of the compounds of 
die present invention, the sodium salt of a 

45 hydroxy nitrile of the formula HO— A— CN 
is condensed with an excessive proportion of 
an «:u>-alkylene dibromide and the resulting 
u>-bromoalkoxy riitrile (which may be largely 
separated from the * : <» - bis - p - cyano- 

50 aryleneoxyalkane which is also formed by tak- 
ing advantage of its relatively greater solu- 
bility in ether) can be brought into reaction 
with an amine of the formula R 3 R 2 NH. The 
co-amino-, or substituted to-aminoalkoxy nitrile 

55 produced may then be converted into the 
corresponding amidine which is the desired 
product by any of the methods known per se 
as described above. Usually the product is 
best obtained in the form of its sulphate sak. 

60 The invention will now be described by 



reference to the following Examples, in which 
all temperatures are given in degrees Centi- 
grade, 

Example 1. 
A solution of 3-methyl-4-hydroxybenzo- « 
nitrile <13.3 grammes), sodium hydroxide .(4.0 
grammes) and 1 : 10 dibromodecane (60.0 
grammes) in 440 millilitres of 86 per cent, 
ethahol was boiled under a reflux condenser 
during 7 hours. The desired product of the 70 
reaction was isolated in a crude state in the 
manner described for an analogous case in 
Example 1 of co-pending application, No. 
37608/57, viz. by evaporation, dilution, filtra- 
tion and removal of the extraneous volatile 75 
fraction from the ether-soluble part of the 
resulting material by distillation up to a vapour 
temperature of 150° at 0.7 millilitres of mer- 
cury. The non-volatile residue consisting of 
crude 3 - methyl - 4 - 10 1 - bromodecyloxy- 80 
benzonitrile (27.8 grammes) was dissolved in 
130 millilitres of ethanol, treated with diethyl- 
amine (30 millilitres) and the solution boiled 
under a reflux condenser during 6 hours. After 
evaporation down to low bulk the basic part 85 
of the residue was isolated in the well known 
manner for such operations described in Ex- 
ample 1 of co-pending application, No. 
37608/57 and distilled at 0.001 rnillimetres 
of mercury. The fraction distilling between 90 
185° and 225° (16.5 grammes) was 3-methyl- 
4 - 10 l - diemylaminodecyloxybenzonitrile, 
which was pure enough for the present pre- 
paration. It was converted to the correspond- 
ing amidine, 3 - methyl - 4 - 10 1 - diethyl- 95 
aminodecylojtybenzamidine, in the manner 
described in Example 1 of co-pending applica- 
tion, No. 37608/57. The strongly alkaline 
product weighed 14.8 grammes and furnished 
12.4 grammes of the sulphate salt, 100 
CU._H 33 N s O,H 2 SO,i, crystallising from 98 per 
cent, ethanol and melting at 215 — 219°. 
Example 2. 
A solution of 6^hydroxy-2-^naphrhc^itrile 
(12.7 grammes), sodium hydroxide (3;0 105 
grammes) and 1:7 - dibromoheptane (41 
grammes) in 350 millilitres of 90 per cent, 
ethanol was boiled under a reflux condenser 
during four hours. As in Example 1 of co- 
pending application No. 37608/57, the pro- no 
duct was isolated, the final step being distil- 
lation up to a vapour temperature of 140° at 
6.5 millimetres of mercury. The non-volatile 
residue consisting of crude 6-7 1 -bromoheptyl- 
oxy - 2 - naphthonitrile (14.6 grammes), was 115 
dissolved in 100 millilitres of ethanol, treated 
with diethylamine (20 millilitres) and the solu- 
tion boiled under a reflux condenser during 5 
hours. By using methods described in Example 
1 of co-pending application No. 37608/57, 120 
the solution furnished 6.7 grammes of 6 - 7 1 - 
diethylaminoheptyloxy - 2 - naphthonitrile 
hydrochloride which in its turn provided 5.8 
grammes of 6 - 7 1 - diethylarninoheptyloxy- 



